[Production of aldosterone by rat mesangial cell and the accumulation of extracellular matrix induced by aldosterone].
To investigate whether aldosterone (Aldo) may be synthesized by glomerular mesangial cells and whether Aldo promotes the synthesis of fibronectin (FN) and type IV collagen in mesangial cells. Rat mesangial cells (RMC) were cultured and then divided into 4 groups: control group, AngII group (AngII of the concentrations of 10(-10), 10(-9), 10(-8), 10(-7), and 10(-6) mol/L was added), losartan group (AngII 1 type inhibitor losartan and AngII were added), and KCL group (KCL of the concentrations of 7 and 9 mmol/L was added). 48 hours after the RNAs of the cells in different groups were collected to detect the Aldo synthesized by the RMCs themselves. Another RMCs were cultured and divided into 4 groups: control group, Aldo group (Aldo of the concentration of 10(-7) mol/L was added), spironolactone + Aldo group (spironolactone 10(-9) mol/L and Aldo 10(-7) mol/L were added), and spironolactone group (spironolactone 10(-9) mol/L was added). RT-PCR was used to detect the expression of the Aldo synthase CYP11B2, mineralocorticoid receptor (MR), and 11 beta-hydroxysteroid dehydrogenase (11 beta-HSD2 (an enzyme required for MR ligand specificity) mRNAs and proteins. The level of Aldo in the incubation medium was detected by radioimmunoassay. After being exposed to 10(-7) mol/L Aldo for 24 h, the level of FN and type IV collagen in the incubation medium were examined by ELISA and Western blotting respectively. CYP11B2, MR, and 11 beta-HSD2 mRNA expressions were detectable in RMCs by RT-PCR and confirmed by sequencing. The concentration of Aldo in the incubation medium was 1.605 pg/10(6) cells. The mRNA expression of CYP11B2 was significantly up-regulated by both AngII and potassium. Immunocytochemistry showed that MR and 11 beta-HSD2 were distributed in both the cytoplasm and the nucleolus. After treatment of 10(-7) mol/L Aldo for 24 hours, the concentration of FN was 74 +/- 16 ng/ml, significantly higher than the baseline value (12.4 +/- 1.9 ng/ml, P < 0.05) and those of spironolactone group and spironolactone + Aldo groups (17.8 +/- 3.6 ng/ml and 25.9 +/- 5.3 ng/ml respectively); and the level of type IV collagen was 136% +/- 14%, significantly higher than the baseline level (100%, P < 0.05), and those of spironolactone group and spironolactone + Aldo groups (112% +/- 33% and 102% +/- 10% respectively). RMCs synthesize Aldo. Aldosterone also acts on RMCs, leading to extracellular matrix accumulation AngII and potassium are involved in the regulation of local production of aldosterone.